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Abstract: 

The present invention suggests a 3D location positioning apparatus and a method for, 
acquiring the precise location of the object by performing a Kalman filtering on 3D 
location information of an object positioned by a speed sensor, an inertia navigation 
system and satellite-based location positioning system installed at a vehicle such as a 
car, acquiring 3D location coordinates and attribute information of the object by using a 
3D stereo image of the object provided fi*om a digital video camera installed at the same 
vehicle, and making database of the 3D location coordinates and the attribute 
information of the object. The database information constructed according to the 
present invention is topographic/object data information, which is a core to construct a 
geographic information system (GIS), a facility management system (FMS) and an 
urban information system (UIS). 
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2] 3 zF^ ^^ISMOil msHAj ^Eii!(Kalman Filtering) D\^m ^g5^01 3 CH4^M2j S^sh ?ixie ^^6^3, SE, ^£^^011 ^^13 
CIXI^ bIPS 5K}il5IM^¥EI H CH^^MSJ 3 X[^9\ MMM 3^(Stereo Image) SMOll £|5H n CH^^^Oil □ieh3 5ch^ ¥lxl5FS Si 

S5^S ^^am, CIS C-llOIElbllOl^i §f 6fe 3 9\X\ ^§ S^xl ^ 3 ^^SM THIAItMIf. ^ ^^SOil Wt^M ^^£1^ aiOIEimiOl^^ S 
fi^, XiaiSM Al:i:^il(GIS), A|^g^^^| A|>::ii(FMS) §^ £A|^e,| A| >iij(UIS)2J ^^011 9iO\ ^^0\ Xlg/XIM QIOlEi SS^Ai ^A|^^ 

□IHSE 
SE1 

A|:^i:^(GPS), ^aSS Alr^^gJ(INS). XldISS AI^^(GIS), CIX|g d|P2 9K}ilE|(CC0 CAMERA) 

SAIIAI 

£ 1^ ^ ^1 1 ^AIOIIOII S^^S^SI 3 Xl^^SfSS ^§5hfe ±M^: 

£ 2^ e ^^S2J M\ 2 ^AlOjlOJI aje 3 xf^ JI^^SFSg ^Sohfe ^Ai£; 

£ 3^ Xhe ?lx|^§ A|>igj£| S.±mm MOI^fe 
£ 4fe XFe AliiigjSI 3 SOI^^ £9: 

£ 5^ xm mx\^^ M±mm o\mB[o\ ch^msi ^x\m mm^[^ sisjs aoi^^ 

£ 6^ X^e M±^m OlSohO^ :?| XlSOil CH§[ QI ^CH mx\m ^Ssfe ^bim moi^^ £a; 

£ 7^ xh^ ^xi^s M±mm o|g6^ol ch^msi xi^sfse 3 x\m2\ ^xl^^s^ ^^m^ e^e mo<^^ £S: 

£ 8^ e grSSi Jil 3 ^AIOIIOII Al^g 5!^ SOi^^ ^Ai£; 

£ 9^ £ 8011 2\m Al^g mE^ 4^x|X!£S aoi^fe £e; 

£ lOa^ £ 9011 £AIS A X|g2| SfCH £9: 

£ lOb^ £ 9011 £AI9 B X|gSi SfQ| 

£ lOcfe £ 9011 £AIS C XlSSi S^CH £S; ^ 
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E 10d^ £ 9011 £A|@ D X|g2| tSOIQ. 
10: 

12: ZI4^J||0^^ 
14: A^gJ^VS 

^ ^^S^ X^§ ?lx|^§ Al::^ij (Global Positioning System. 0|6f "GPS" B| Olge^ Oie<N gSS A|>ig|(Mobile Mapping Sy 

stem)0|| 5^eh CH XhA||oF:>iI^ XIS/XIM2| §MM QIOIEibilOl^i 5f 3 ^3^1 §xl g^SOII 510ia. 

eis^^ xhs Ai:^^(GPS)oi^ ^xi^^ 9\x\m^ A\^mo\^ m ^ 910. ^01 xf§ ?ixi^§ ai^ih^ xl^^ sh^^, 

e xi^^^2j oji:^ ^oiiAiu Aizi^iet gioi oigo|^Q||;^ ^^<M6F^ §SM 4=<y6K5i sxi sEfe ole6^fe 9\x\m ^ 2i£^ mo. 

2]^?!^ X^e A|>igj(GPS)g Olgeh 0|§^ g^S A|>:g(Mobile Mapping System)^ £^^0^21 ^XL 4^x|X|SEJll^^ 

. aoim^ dl a (Dynamic Vision) Si X|£|§M A|d5ilj(Geographic Information System. 0\o[ "GIB" £1 mm m^'^ 

#010. 

She, xidiss Ai^gj(Gis)^ ^eoii ojy ^otoiiAi #§3:2 x\m/x\mo\\ ^xismm Ub^oi zi ag^oi emsi 

12 aia. oisHeh xidisM Ai^gj(Gis)^ ojgaH 01 x^^MM ^^oH2x^ m HH. ?ixi§afe 0H¥ msim ^mm ^moin s^ci. caa^Ai, 

m 011^. 1990^ 2¥EI ^SJAhSSJ GIS H^^^g ^5i6H2Il 01 HS^jeoj :?I^H<^hSH| 2^ 

m ^^Dm ^ ^di esi mo^oii ^ehse ^i^i nm d\o[ ^^^^^ S¥Oji<iitM 9iQ. oii^c-il gis ais^ 'qa^oii^ 

400^21. '95t^01l^ 600^^ '94^011 b|6F01 50%§E ^SSf^H. '96t30|fe 1.0002^^. '97t30lfe ^fc 1,700^^^ (§h^X|E.|§S 

. 1997). '98^011^ 1.0002^2! '99^011^ ^ 1.5002}^ o^SEII. 

OieHeh GIS H^^^fe SS^ei ^^^^^^^ SSSOi ^^CHth XHS13^ H^I^I^XheH] dl^e^ei sjCHeh AlZhHJ 

ss^bis ^enohn s^cf. ^81. A\^m9\ s^. QioiEi m^M^ ^^^^^m Mgom s^^u mm, ^sfs ejif 

Ai^e esj ^§01 oi¥oixixi a^oh ei^e e^aFoi dh^^^^ ^s^AhM ^Aishiii ^soicf. oiaigh ch^m 

oil Pleh §s^e[ ^xlSSM m^o[X\ ^ms.^ 2im DH^ ^SH^^ :?h^^oi 2^a. 

IxF GIS CH¥^OI 4^x|X|£lf, XI g>^XFxl ^^D\^9\ £^ gi XIS^AI^M ^d|A|:^^i] ^^MSOI 

01 01 AFSe^ ^'■CHel- XH^e mo\ m^MB ^^^^S ^ Xl^^^^^^g ^011 S\mO\ QjOIEIM ^^om Si^Li e:?|2jo^fe 1-2^. 

s:^i^^^fe 4-5^2j AlZhoi siiifoFs aioiawioi>iM a<yoFo<ot offe ^xii:?h m^mo, d\^2\ m^m^^^^ oi^^oiiAi soHee 

^301 OI^HXF oFfe 3^;^! 

^ XI diss Al>::i](gls). AI^M^^I A|r^i:gi (Facility Management System) ^ SAI^ai A|:i^ij(Urban Information System)^ 

^^i^oii 2^01 m^^2i x\m xiesj ?ixi§ssj aioiEiaiioi^M ^j^. x^^m uigHs ^^^^ 4^ §xi §^ 

^51010. 

^ Al^e ¥lx|§fiM ^AlZl^o^ 3 xFSioS QIOIEI ti||0|>im m 4= 91^ ^§ §x| ^ 3 ^l5oF^ 3t!0ia. 

^S2i ::?a ai 
(^^) 

g ^xi^s Ai^^iie #oH xl^^5^s:^^ 3 xF^£i ^xms^ ^if&a. mm, m^s^ M^m^ ^n^^m ^cussai o\mm ^ 91 

e ^^SOJ g mgoii a>s2, 3 ?ixl^§ Al^i^g XF§ ?1X|^§ Al^ij, A|:i^ij. ^£ ^Ai §^ S^^XH£| Al^gM 5 

m^Q. 3 xfgi ?lxl^§ Al:^:^^ eig?l^ X^S ?|x|*§ Al>ig. ^^^IfS Aliigj ^ ^£ ^AiB ^if6^01 H^^^ ^ ^£ 

esi Ai^eMoii psh 3 x^g! ^5ci§sg mmBm ^s^q. 3 xfgi Ai>ig^ pxm 3^DllefM oiseh MBm^D\^o\\ 9\ 

m MMm2\ §#f£[ ^X\m ^Seha. ^01 aF5!^^:?IS0II SIoHAI^ 3 xFSI ^xIIAI S^KStereo lmage)0| SJ^^Cj. Sj^^ 3 ^^^gi ^^yj^, g 

4^2j ^xisafe ^A^^^^o^ GiioiEimioi:^^ if su. 
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i£.^ XldISM A|>^gj(G!S), Al^eS^SJ Alrr^ij ^ £AI5^£I Al^ij^ ^^6^^(31 Sil^'OI XIM X\m m\E\mO\^m §^ ^ X-ige^ 

digog :p^g 4. oiQ £^ §^ ^£ AI^MOII 3 Xh^ §M:?F ^A|2|o^ 11^^^ 4^ SIP 

(^AIOII) 

ol6^ f^smoi ^ ^se ^ss^a, 

b^2f ^01. ^ ^^s^, ^^^0^21 ^XL 4-xiM5!^g. ^ xidiss Ai^gj mmm mm^ 

n^^^, ME. §21 Ai^MMoi! am 3 x\m ?ixi^§ Ai>:iij, ^^i^s ai>^s| mmmo^ mm 

^sam. ^ CHS] pxig bips d\m^m oigofoi Msi^g:?igoii 2|oh 3 xm mmm s^^e ai^o^ © ^lh ^^m mm Aigg^f^ 
Air^n. xiaissAi^gj Giioipbiioi>i2i mm^^s. ^mm 4^ §hp. ^ eig^is 9\x\^s M^^mi 

GPS), A|>^ij{INS) ^ ^£ ^Ai(Odometer)M ^t.^aK)l CH^^MOll CHeh S^e.^ 3 xm ?lxlS g§3H2. ¥ CHSI PX|g dlP2 3m\ 

BKCCD CAMERA)S 0|g6K)< ^§ CH^^M^I 3 ^x\m MxWM S^^H^ ^^5f01 QIOIPHilOlr^^M ^^^^P. 

2 3^0iia|(0||^Q|, CCD CAMERA):?^ xF^ §2] ^&l^(Oj!& Ejl, X^^2| X|g ?|)0i{ ^^^^p. ^ c«oj xF^2J X^^ % ^0\\ BBof 

:hi xf^ §21 eoii 3S2i ^xi2i ^mD[ ^^m §^p. ¥ 0121 3K)iiEi::>f eoii nm^^i ffH^oii. eoi o]i^ 2 

^xlA^^!^^ollA^ ¥ § 01^^21 #se 4'X|A^^s^^ollA^ soi niAF@ sx-n^^e §:^onj]fe ^, ^FOiiBf §^^21 s4^§i.^oi a^ 

^ei :NI<!ifo^ ^S^P. §^^§1^^ Mxi°^¥Ei SUM ^mBlDiU §I2<M^^, §01 AKPoint Transfer), A^xi2J S§, M^iI^I^S^^ (Phot 
ogrammetrlc Trlangulation)01l 4^ 2iP. Zid-iU, Oittieh S^^Sl,^ ^^Hdl^S e]e>2i X|^ ^^0|| 2ioHAl 4-^£|fe 51Bie 

S^:?I^Si^(Area Based Matching) Oil Ai Sii^SM ^^1 ?leh ^0\Q. ^, S^:'!^^!.^^ AfS12| ^^th ::?l^^^ ^ 

^ oloii 6Hsmfe sim^ MB2\ ^m=?^m uioiiai oi§Ai3ieAi ^D\^ A^o|o|| ^^5^5b:>iis ueiu^ ^mm ^o\[m^ 

^^\m 0|go^^ :^IS01P, S^:?l^§i^^ ^^^:fll^Sil^^(Cross correlation Method)3f 2ldbXIISSt^S(Least Square Matchlng)^^ 0\m 

ep. 

#ss m &^2i afxiz^oii oi^oixip:^ m ^ a\b ai^ mm of^ :?i^i.^9(Referenc 

e Window, Target Window)^ MmmH. ^ MB ^0\\M ^^SOj ^JHS^PH D[mO\ ^. ^^STM (Searching Window) 

gAH^^e ummo, m^^mi^2\ ^2121 ^ s(n.m)e m^^^ am :?i^§rs3f b:?|2| mm m uiiigsoi 91011 oh^, :?i^ss2j 

BD\m NxMOIS} IIH ¥ &M^^2| r(n,m)^ Pe^f ^P. 



-A^ M (■)) 

X— 1 v=l ^ 



r(n, m) : Jl^mMJ}^ blIili.^S3}2| -1<r(n, m)<12| D\BQ. 

G^w (x,y) : J\^mm9\ (x. y)01IA| S^^2| ^'D\^ 
G_s (x,y) : b|il§M2| (x. y)Oim §^2| ^^D\^ 

^^. ^=i>--i 



N ^ Ad 
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3 






4 


5 
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:?i^i>^s^ m^2\ se^ ^i^z^^g Ahet^a. :^\m^^mi}^ aini^se^^i ^^5^:^14^ r(n ~m)oi ^oiei §e nioi^i ^^^^ii 

e^siii ¥^oii/H5E 01^21 ^&?ii4=M D[x\^ siJ^oi ^XH6^^ sto. s^sifoii Sire oixi^ J\m^^9\ b 



N M (2) 



^ . N M . , N M . 



2 1/2 



y=l V jc=l y=\ 

e^e, ^Irit^lSS&S^ ¥ ^m^S\ 2^M2J XhO|2| JaigSJ ITOI OHHSOIEfl^ S^&a^^ ^^SOIQ. Aker 

mann eol J3I&I§^ 5^^^ ^ ge(Window)0| m\^\B DHS^^ e^^HOll SADH D\'^m ¥ SS^ &4^^ H^£i:3 ¥ i>^a2>2J S 

g|:^!2^^2| xmife 3:>il IJIoFsi-^ xhOISf g^A^^ 01 (Radiometric Difference)Oil ::'|oi£va. J\o\^^ X\0\^ ^^^^^ ^ A^^21 2J¥S 

oh^oii K\^m c\j\mmo\j\ ^K\m m ^m^sj ^x\9\ ^k\9\ ^m, ^A^^y^i zi^ esi x^oioii 

::>lelo^fe 5iMoia. ^k\^ x\o\^ xi^oiBfs ^M2| g ^m^^sohai ^^^5^^ s!x^l^eJ se^ ¥g^e] x^oi zidi 

o\m^ms\ BD\m nxm, i^i^itmsi ^D\^m g_w (x_w, y.w ). e^SMoiiAi gi£i£j dinse g^^^ ^^E: Bo\m ^ 

blI2§re2l ^^D\^m G_s (x_s ,y_s ) ^^ihMOilAi ^:)| eMxlSl ^D\^m G_s^0 (x_s"0 ,y_s"0 )0|£t tiCfS. Qg^f 

2.^21 X\0\J\ (x^s ,y_s )S 3^01 a. 

G_w (x_w ,y_w ) G_s (x_s ,y_s v(x.y) (3) 

^ (3)^ ag:i2f ^01 # -^ sici. 

G^w (x^w ,y_w )-v(x.y)= G.s^'O (x_s''0 , y_s^0 ) + G_s_x dx^s + G_s_y dy_s (4) 

dO^ 0 Ov 0>r 0 Ox (5) 

^ ir*u)°i aaes ^Km s2.Kobject space)oii sife ssafe asaj ^s^s'si =h?iioii sia. ssoi a oh^ a:*!"! s^se ^^^o^ 

2, ¥ SfS2.K)« :J|ofSf5{2! ^l\\m S2|(conformal) Ah^e&. VS^i AJ^^&(Affine) eAF^jog UJSlf =4= SlCf. ^ SS2^0)| 

3f as ^e^f Ah4fasoi ^g&cf^ :?^^5^^. 



(6) 



g,(v„)-v(^j')=gKj'°)+g,^<4',+c?,/>2+g,/>3 

D\^nmi^ oisa^ 21 M^□^p smMioj 2t^aKg4Joi g^sioi nxm 3:5121 s^moii chsh nxm :)H2| as^oi ^ssy. 

-v-=-Ax 1 (8) 
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<praM=ixromo/i=i»M/;i=u»WM=i>/=[(fc 

x=(An WA An W~l (9) 

Wfe ¥?IISl(weioht matrix)Oia. 
Ol^jlf e8N ^0\B QVm'^m Aimmo\ mmS^m CHSH S^XHUHSdmage Resampling)^ SFIH SSM 

g^BO£ £ AHss ^^^g^^<!^g sfMn mm 01 e^^oKM ^^gg miwii jh^okx ohm 

S&^IHbHgm Slfe gfSOIIfe gj^ ^Xh^OII/H Dm §21 S^^^SI gt:3iate 0|g3^b si e&aZJ-S (Nearest Neighborhood Interpolatio 

n). SJgShfe 4§2) g-IUISiS Olgohfe S^xhSe^S (Bilinear Interpolation). eiSoFfe 16§ 9*^4: ^7\^m Oie§}b gO|Xhaeig(Bi 

cubic lnterpolation)eoi SiQ. ^ ^'SOilAlfe gOlxhaZfgS Aigg^a. 

il4:flie§tfS2| g^, ^ sfSSI aj||2|e! g|:)|2| JFOIOII Q^^^ H§e SOii ^AloHOf gfllf. 2§g^g°^fe ¥ SS2| Sf^li 

sea ^3ii Ehscn^^ g^Ss ^a. ctM iis ^ sg2i sf^stsj g<!^oi sohscf. D\^mm ^4:21 ses o;;, 

H^eXhg sigma_w. biilSS 82^ o^. H^BJtfM sigma_s, dli2SM2| gj2|S| a^^StS G_s, a§a S^riiM G_s 'El 

_ (11) 

G '=G -G — +G — 

2-3 5^4: moil ?iO\0\ §^Cf. 

§^^::>l^§i,^(Feature Based Matching)^ CHgSe '^?^o\D\ D\^J\^^h\ ^S(S, <m, S« ^01 ^ 4^ S^^U 2JDI 

i^)^oi o\x\m ^mo\^ D\^o\\:}. ^oi ¥ s^^oii/d curate ^se ^^So^cx cHgge Sz^ohh^gii, oi ^igon Qj£^ s 

S (Interest PolnOM OlSZfOil S^^Si^g ^Alt^Cf. ^SSe ^#6Ffe g^SOII S^moi Moravec, Hannah 

35.111 Forstner mo\ Jlle^o^afeC|^ 01 e0||/d Forstnerl^f ^leieh Forstner Interest Operator:?^ SOI ^eiQ. Forstner Interest Operator 

HAiai, m ndin ^sMx-iisj s#6f^ ^s.^ omi^ 5101 sia. 

S^^2| X. y m^StSj em^(gradlent)M g^. ~g_yBI 6^X^. 015!^ Robert OperatorU Sobel Operator^ 3 (convolution) 



[S3] 

Roberts Operator 



0 


1 


-1 


0 



1 


0 


0 


-1 



[3 4] 

Sobel Operator 



-1 
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0 


2 


-1 


0 


1 



1 


2 


1 


0 


0 


0 


-1 


-2 


-1 



01 (HA), aea m=Rnm urn ?^l^^s^c^. 



detN ' 



(12) 



trN 



i ^aat w, qi 

AdetN 
tr-N 



(13) 



Oi:3|>M. detNS N2| determinant, trNS NS| trace* 2|DI£^C^. 2^^E^a2^ a:?IOII 5t?)iail contrastOII bieil&CI. qfe £WEIS!X||S| %^ 



Oil 5>5)ISfe fi4:S 0 OIIAI 1 A|0|£| StS i^feCf. q^h lOIS S}0| SQ. S^IIXia ^fe q, wM i^fe §1 

acii:?) ohy a% m^isui ^sshs ejii&a. q, wfe ^ §^^2| s^s&si :>^^g sssh 



gOIIAI oHSS eXHOII/H w3f 



(S5] 





color camera 1 5DSP 




KAPPA opto-electronics GmbH(U.S.A) 


Type 


1/2"lntertlne-transfer-CCD with 
complementary color filter 


Area 


6.45 * 4.8[mm], 768 * 494 pixel 


Resolution 


480 llnes(horizontal) 


Power supply 


1 2V DC / 3W 


Housing dimensions 


73 * 50 * 148[mm]. 41 Og 



S 52J 3m^ :qi^o^¥EI, ^ SICH 811 X508 S^^r^S ^ aiH. ^fi B:?lfe 768 X494 pixel OlCf. ^ ^^g^ 640 

X480 plxeie AFea^a. 

^ ClXjg UIQIS 3K)l|£tfe ^xllAl S^2i ^^S3f 3x^^ ^x|§S ^SM ?I5^0< GPS e^aiUSf &JHI %\^S\ X|g01| ¥S^@Cf. SEe^. 

AII6I ^^£l2jiXiah, xh^Sj ^'LHOll^ GPS ^^^LOISf Q||0|EI xHS.|g §i INSM ^xlt^Cf. 

QlXlg blUS ^^DilSjS OlSsh ^-xIAhS^i.^ A|>^gjg ?jo[ r^j^H^^IIOife MicrosoftAf£| visual C++ SiOlM 01^5^04 Windows t^3°l g^Ei 

£ 1^ s H1 1 ^Aioiioii CEF^ 3 %m J\^^^m ^Aisoia. 

£ ie S^^S^OI, &:i1l 16 LHXI 2001IAi^ %m XIMOil ¥^^9 ¥ 015^ PXIl ^fOiia^M Olgo^Oi [IH^^M^j S^^e S^^e^a. 2401IA1 

^ 3H}iiEi2j ^g^g esH #^:4^XF^ ^^^l^oj 2:>i^oi xnaioni oig oiiedioii x^§^^^c^. zmm^ 24 

^¥Ei SXIS^^e g^^^Q. e^ll 28Ilf 30e0llA1^ ^ HeiliJ^^ S^^^f ^^aj SXtS^o^ ^^e^a. B^II 320IIA|^ &:>1I 283f &)|| 30° 
^¥H2J HaiS^ SXIS^^e §i,^&[Cf. SeOIIAI^ &:^| 32^¥E12J Olge^O^ 2i¥S§Q^S ^§§^D. B:^I 380||A|^ & 

y\ 36^^¥Ei 2I¥S§S4:S OlgBhOI ^^ms\ 3XFS! Xl^^i^SS B^l 44011 5^S^^ ^^He^l^S eSH 382j XI 

^^5FSM ^XlSfS^ e^^mf. OlffH. 5^^^^§^l(IMU)2f GPS ^al^F DH:?He94'^ OlgSCf. 

3m^9\ S^^o^^Ei 3 xf^2J X|^^5^SS ^^o\D\ ?16H. ^£^^°J S^^SOIfe ^oF5F¥^ M^Ojfe ^^BMOKscroll bar):?F SIOI, 

eaa e xH£i& ^ jx^m e^a. ^ch ch^s^^ 2bH, 4011 sioi 7UH33hxi pf^o^a. ^^sifs en o^snsi ^^aoh ^^20 ?jxi 

o^Ol XlSSi (x.'-y) 5fS2F gtl^lS^g RGBS^o^ SAIshQf. □^^>iO^ ^^^tH^e 1&!¥E:I y^::'^ ^x^^o^ mOA S^^OIlAi 

e ^6H ^/d ^^D\m ^i\om gAi2j x^s, oi2joii xf^:»i. ^AK ^01:^1 ^s:^i^e xigit^o. 

OI^^OllAI ^^Bj^ b^2f ^OL ^ ^^S^ S^^xHdlg ^H^^IOie 0|go^01 ^xIA^^i^^SSe gi^ol 4^^e[a. 

£ 2fe ^ ^%SX J31 2 ^AlOilOII me S^^SSSI 3 X^gi ?IX|6H<is|Ilf§g SOI^F^ ^AiSOICf. £ 2M l^^oFOj. ^ Ol^^gOil CHe.^ 3 xf 

?IX|8H^I!f§e CfM3f ^a. 
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oil u}E ^m^m M:Hmt: ^e°i ^i^e^a. b:^i seoiiAi^ saw ^ch^i s^^oi mB[m ^d\\s\ s&^ei:?FM 

CI. i:i2[:?^ ^o^?i s^^ole De yoi:>hx|o[, n^zi s^oiife qai 52^ niH^tioi ^^5^:^i4^se o\um ^^^m ^ 

§g ^^^£[a. 580\\M^ mB\9\ B^ISJ S^^o^ go^ 3j|^oHA| sj^iJ^IS S^^St^M ^^Se^D. GOCHIAife ^l^t^ gZl^g^il^ SOII 
21 2iVH§fi:4iS m^^Q. 620ilA|fe &3j| 60^^¥EI ^gS! Sl^SSfl^S 0|g6^0^ g^^ag>^il<M 3S.II1 B 
:^l 640||Aife sie^HS Q^m9\ Sxt^ SFSS ^SghCf. 

?|x| ^SOIIfe GPS 2I01IS ^f^l^a A|>ig(INSm A|>^1!M0| ^dlSQ. 

21 XI, GPSM OieSh ?lx|^§ A|>iijO|| ^o[0\ ^m^Q. 

^!^^^ dF2f ^01, GPS&- Global Positioning System^] SXI^^ ¥lx|^§ j^liJjlEI ^ ei^?l^ Xf^ ?|x|^§ M±mO\Q. GP 

xi^^, 6H^. ^ xi^^^sj oii:^ 5oii/du AieiJdiefc aoi eis^i^oiiAi ^^^s^fe §ss ^^^iimoi sxi se^ oi#6f^ ejcii£i mx\m ^ 

^ 9JiQ, £ sm ^^BiO\, 0\D\m^ 3?|| ^^^^(Space Segment)(10)3f 391 01 ¥^ (Control Segment)(12) g , A^gX^¥M(User Segm 
ent)(14) ^21 3¥So^ ^^£!D, 

GPSOII o^ip ^973\^0\\ 01 5H52] TIMATION H^H^IIf D| 621B 01^^^^ H^^M^ ei-^SI^Ai NAVSTAR ( 

NAVigation Satellite Time And Ranging)^ SS^I^Ai ^^^^^ M^ol^iQ. GPSSj 19781^ 2a¥Ei AlS^l^oj Block-I 

^^0\ ^A\^9X11, 1989t^ 2^¥EH ^^^^21 Block-ll ?l^0| ^A[S\D\ Al^^S^^Cf. £ 43 S^^oFOI, ^IH # 24:?H2| ^^01 D[mSill 91^ 
GIL 2Al|31|5io^ 8^A^ 4 ojAfoj ^^o^ag ^jj^g ^^MS^Ol A\219\ ^\^2i0\ 3t}m^21 ?lxlS 4^ aiCf. 

£ 4M S^oK)j. GPS ?l^5a 6 :?H2| ^||£Oll ^g?|^ 21 :'H2f ^IS^^^i Oildl^^ 3 e # 24 :^H^ ^^^Q. ¥l^^l£2| ot 20,18 

3 Km°l ^Oia. 9II£ 3A^2f^ SS-Oia. ^jnS ^^ZI^OI eO^S 6 D^2\ 7-||£S0II 4 :?H^2| ?j^0| bHxI&a. ^g?l-S2i g 

s^i^i^ 0.5^ om im 7.5^0^ :)ii^Eioi s^a. 2^ ah^ ^xhAi:?ii 2 ch, ^ui^ ^xui^i 2 chm ^iHmn stci. ^v^^oj 

^ 845kQ0|[:>. 

XI 01^(1 2)011 A1 4^^ahfe ?iSoiiAi ^^£1^ <M^o| ?i^^ii£2i ^^oii ^xHS :?i:?i2j ^^^^^eh §s §^ 3 

^tsi 2ieflioi ^01 aia. xi^^hich^^ saii:?!!?^^^ 5 ^m^q, 4 d^9\ ^21Mo\^b ch^^ ¥eoii m^^^^ mx\5\o\ 

aiCf. ^HICH^^ Colorado SprlngsOII 9iQ. ^XIIOI^^ QB MOi^H!^ ^d| ?i^2| ?-||£M 4^^^^ 0[L\E} MgM^ Oilbm^o^ 

^IH. GPS^ ^S^a^IHI A^g£|I2 9JiQ, A^gX^^ 0|^^2j ^{^J\m m^^9,^ ^m, A^gX^O^| DE^aFAl^ ^^Ei Al^ilif 

GPS°i ¥lx|§§ ^dlM e^BSMI ^SehO. 0\^S ^l£Oil 2joHA| §mfoh ^x\m 9Ji^ ?I^01IA| ^^^o^fe SilfS =^>iiSK>l ^^0|| 

Al ^^§73^X121 mm £^A|2ie ^Sol-Ol ^X\m ^0\\^Q. llfafAI. ^^3f2J DISJM ^§o^^ mS.m fi^fe Ai^^oia 

. ^01, GPS ?I^OII^ Xl^ol ^XfAITilM &JHoH2 S^Cf. ?i^0|| &IH@ A|:>il2F ^^:'|£| A\D\\D\ ^mo\ ^xlehQS 

, 3D^s\ ?i^:nf2j 7id|ovo^£ 3x^^^oi o|^|g ^gs^ ^ o^Q^ ?i^o!i ^JHS S!XfAi:?Hfe OH^ m^hei ^^1^ ^^.^eioi A^go^::»toii 

^ ¥^t^6K::f. oid-i°[ 01^^, 4^<y:?ioii^ xiD\9\ Him^ M^wrn A^goni oid-ith ^Mm m^o[D\ mm, 4 :)H2| ?i^oiiAi 

Suffi ^^6K)1 A|^^:Qf Al^^dlAI ^^^oFfe 0|X|£| A|^|x^M 3g|>l6^:>il 5H^^2^ ^^01 USEM 2i:>1U. 2xh^^oi ^^^1 ^ 

mm 9\mM ^CHS 3 :H2j ^I^OIIAI Emm 4^ SAOIO^ mo. 3xf^^2i ?IXlS ^mo[D\ ^oHAi^ ?Jx| OIXI^ 3 :?H(X,Y,Z)Sf 

^^D\2\ A\D\\2.x[ 01X14^ 1:?H(5 /)S OI¥C>IX|^ # 4 ^HSi DIXI^M ^SoHO^ oteGII, OIS 8H^6H?I ?I6I| mdt^m m 01^21 ^SoF 

01^^21 ^x|^§ ^d|S¥Q <y^(Satelllte message)^ eoH X|^e^^^¥Ei ^^73FX|2| «i!E1(U sub i)2|-, ^mS¥Ei X|# 
2J 4^<M7|:)h 4-<iJ:3|0i|A| m^y)[X\B\ >IE.|9iiEI(r sub 1)^ XI^^^OIIAI ^§73fX|2| ?| x| 9i| EI(R sub p)M :*ll<5L^e[E:f. 

£ 5fe GPS2J Sidle SOI^a. £ 5e S^56K)i. (X sub I, - Y sub I, ~ Z sub I V[ a^&l^! 4 :3H2| ?l^ S sub 1. S sub 2, S sub 3, S s 
ub 401IAI Xia ms\ §y S PJ)\X\S\ D]EJiD\ gAIOII 5^^£|01 P§2i ^R(X sub p . - Y sub p , - Z sub p)M ^ SIQ. 

= I C/,- - I H- • 6 r (14) 

°^¥EI 









-^.) + 




8 i 








-^.) + 




8 r 


^3 =V(^3 










8 r 
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0\D\M, r sub i : m^mx\9\ ZHdl ( = l>-x ( V:SIIF^£. Ar/5!IU£^AI2[)) 

X sub i , - Y sub i . - Z sub I : ?i^2J 3xf^ mx\ 
X sub p , - Y sub p , - Z sub p : ^o^IlX^ 

D[ ^OIXIH. OI5t!^^¥Ei PSI 3EfS(X.Y.Z)S ZIBSI ^ SAP. 

the. GPSOII Sx^SieiOllfe ¥1^21 SIXFAi:)ll£| ehS£, 0II*X|2| ^^5:, ^juHl^. CH^5I2J 3n|-XI3, 

^^§X|2J nEIIQ 4=<!ii§x|2] Channel ^ §01 SiCf. ovg;^X:| o^^ 1 CH^ ^<m:?|^ ^Qi^lxISj S^Oil C/ 

A^gAI 100m, P^H A^gA| 10m S£0|C|. &}SOiL 2C:H 0|^^2| 4^<m:?|^ ^^CH S^OIIfe 4^41 Km 0|^^2J DiZ\0\\M cm 

GPSe 0|g£l ?lx|^§Oil 9JiO\M S^^M ^6^0j 210. ^S|, LI ^ L2SJ ¥:'H^ ^^^u^M ^A\0\\ ^^B[0\ £M 

^^Se Oiei,^o^XM SaiS3f Qi^SOll 2\m ^mm M:nA\^\Il. VLBKVery Lono Baseline lnterferometry)2f GPSg 

£M s^Ai^ ^ sia. olEl§^ e^?^ xi2|^§, x\m^^ mm e^s^^ xi^gaiaj % ^xisr go^ollA^ s^^ ^^soi z^ichsu aia. 

GPSM Olgth ^xl ^SSOII^ 1S ?|xl ^SSHf ^xt ^§S0| 9lCt, 1g ^CH ^x| ^§S0|£H2£ oteQI. lOIS] GPS 

^^mB\ auhSf ^^5^01 real timeH^ Xl^^^Sj ?ixlM UEfUife gCH^i^^lM ^§oh^ ^^^OIQ. 01^ X[BX[, m^:f\ 

^ 2]s?i^:q^ ^E: ^^x]\9\ ?ixi ^§31 ^^y, m^^mx\ mD^ uiin^ ?ixi s^oii af^sh siQ. 

£ 6011 £A|@ bfSf ^01, ?lx|^SSe ^ixlfi Sife XIS^^^Ei ?ixlM SHXF X|S^^X|2J »l|Ei« ^o^04 ?|x|g ^offe 

^oia. 01 ^^g^ 3IXIS0II ^^ii'is ^xism. oixigsi ^^d\2^ ^^rnowM uim m^B[o\ mx\m dw^^q. ^ch ?ixi 

asj ^ejfe ^aoii/H ^^6h^ sh^uhs 012.H :?H2j >.<M:7ioii/d ^^<MaF04 sEfe ^§§,^o^Mi ai^^q] x^M ^§ 

sfe ^^oia. ^'^h^o^ 01 ^^m sfoi A^goH2 sahw. ^tiei ^i^^^i axh^ ^ mmM ^ mmoim. ^>iai s^oii^ io-^ oil oi^^ § 

^OiSiCf. DGPS(Differential GPS)fe ^^01 ?|x| g ^^2| ^^<M5hfe 3H&h^^ ^xlM ^§6^^ ^^S^^ HIH^ ^x| 

^^OF 5m2J SxPh ^^^oK31, OTP (On-The-Fly)^ ^^OlIAj ^^ms\ mx\m D\\t^o[^ ^^9.^ 4-mm OlUiS] 2xf 

S ^SCMlAi^ GPS SdlS Ashtech(Z-Surveyor)e A^gthD. :?l^^a ^^^Oli^M M 2 ^s^^foij ^xl2h ^^^M 4^AI5h^:ii^ oHl. GPS 
^tAD\9\ GPS efEIIUoj XllSia oFIJIeh RmJ)k ^Q. 



[3 6] 





Z-FX 




Ashtech. inc 


Static 


5mm + 1 ppm(drms) 


RTK 


horizontal 1cm + 2ppm 
vertical 1 .7cm +2ppm 


channel 


12 channel 


battery 




weight 


3.75 lbs 


dimension 


3" H+7.3" W*8.25"D 


power 


10 ~ 28V DC. 8.0W 


[H7] 




Choke ring antenna 




Ashtech. inc 


Frequency 


L1 1575.42 ±10.23 MHz 
L2 1227.60 ±10.23 MHz 


Antenna gain 


+ 5dBiC @ zenith 

- 4dBiC @ 5'' Elevation 


DC POWER 


5 - 1 5V, 4mA TIpycal 


LNA Gain LI 


39dB ±3dB 


LNA Gain L2 


SQdB ±3d6 



WIPS PIView 3.3.2.2 



Output 


SOohm, type N 


(Weight 


4.7kg(10.5 lbs) 



gogfe s5s(Pllotina), ^^SaCDead Reckoning), a SSa (Celestial Navigation), 3SSa{lnertlal Navigation) miH Smsa(Radio 

Navigation) m 5 D\X\D\ 91Q. 



s§s ^xisffe ©iHi'ioii ssfsi ?f^£3ii» oigoKM exH:5i2i ?ixim 8Hii3tfe 3*oia. mill, amsas ^<ypis¥Ei ^Ah@ ax^ 
D\m:}\ ^MJmx\ ^ a#oi2fe Aieie s^okx saiei 9isig 6H4^8^fe g^aoip. 

»OI£:i;3H(Gyroscope)fe 11^21 SISS fife 8301 °iaiS 3fX|01 ^e[5|oS IfOI£{Gyro)yil SaCf. »Ol^fe 331! All »(Precessio 

n)e OIS& aa^ ifoisa gaisaiss oigsv x^ol£, A«ziyi(sagnac) s]3^§ oigt^ mm »ois eoi sua. 

»0|S^= Sia^s g^os H^oS Siasm aife aaXKRotor)* e}§ XIIiaKGImbaDIif X|I|8^fe Ol^CHXI 9XQ. ^ilo^fe ^ ?H 

21 ^ ^?is efsxixiQiui xixistfe xfois« 2^ x^ol^^^3 stct. ¥ jhsi ^ 2^?ioii o\^ja «es eisi bi«s! hsum 
3f SIH5IXI sfe iiaxf» x^olSM xts xfoisam t^c^. 1^ xf^E xfoisfe aa^ 0121011 s 3H2| s^^aj & :)H2I a^^§ :^^ 

Xlffl. All 5H2I AIS 

as woisoiife sax^^^ sxHShxi aiJi msoii 4*901 ^mw mam ^diAiz^oi safe ssoi sia. nam seoii si& gj^oi aa 

fe 0goi sia. 

xfoisoiiAi oigotfe AHzm a^ffe ^Mm^Di saif nH =s@ ^iiisoi AlZfxhM eoMi sifeQi om ^^^oife g^xts 
islcf. SS2I ggss IS ^^ae^c:^. xfoisnh omega £ slas^fe 3^, A xigoiiAi e,'A^s^ ¥ 3H2I aioi mafAi AIS 

ycHSfSf°s & bifi aastfeQi nash Aiz^xt fe (i6)3f sa. 

Kt=t .1 ^^^^ 

= 4iti?V(C^-/?'(o') 

<PSTYLELSPACE=m> 4Sq/C^ 

OiD\M Cfe ^^£0112 C» R omega OIQ. £Si Sfe m^Di m^Mi* ^^0\Q. ^ (16)21 S 0|§& SSxh S <M (17)2f mO. 

hi 



= AS/C<a 

?^^£3ll(accelerometer)fe B?l l^S :J^^5^feal ffiag^ tlCspecific force)* St^Sffe §d|S, :j>^£31I» S^^e} gIH3|2| :)^^Ea 

HM gai2| Olg&P. :?t^31l2| SWOIIfe XhOIS^h XI-OIS :)^^E5^I (Pendulous Integrating Gyro Accelerometer : P 

IGA). DiSOl 4fXHJiO|| exHS ^Sg gXIIM 0|g§^ a^fll :3|^S3ll(proof mass accelerometer). en gfS S^EII0IH2| aS 
g 0|g& ae a :Pi^E?ll(vibrating string accelerometer) % S^^a 0|g& i^^S :Jh^31l(fiber optic accelerometer) §01 SIQ. 

X^OIS :'i^£?llfe Xh^E^f 1RI XIOISOIIAI ^?|2| tllSl! ee!!S:7^ ^flOII A||»M g^«BA|9|fe OlgSFOI «|2r8f 4* 

xioi^ :?i^E?ii2i a^^s c&af <!s!§ I'f^sfe aiois xfois2j s^^oii uisg aeiMg gr^AitjD. oiash 3j§g s 

6H/H X^0I£2| gJ^^OII CHSHAI SSOII AIIXiSMOl ^OiyQ. 

§!gxii :'h^3iife §m2i a^oiiAi x^^sol ssoffe n^aioiffl. ess msh^^ 4= aife ^^Hiia^ 3iag* ass gjxioi:>i 
?i& iiis§xi(dampino)oii s^aoisia. :>^^£5||2| o»:'ioii ^.^gsfe g2i eoi 0 oiEffe sss ^ 2ia. 

xig e 3h^£5iife 01=01 efli2i a^af ^^011 em a3s^ol a^sa. 01 la Mgafe sg& 2ioioiiai g/s ai 

OIHOia Xl<i^(magnet)g E1I0IH?^ ^Em^(nominal frequency)ff g§eh aS* ^XIohE^ S^fe ^fe^S S^Q. 2I¥4.^X^3^ 

^(sensitive axis)# m£tA| :>h^afe S¥ OlseUKsliding mass)fe ^ :)H2| alO|H3^ A|S ^m^m D\7.\:d. aS^^ 2iE^ CtS 

s^s &«BAi2ja. :>h^Efe ^ 3H2I HioiHiJh :>txife as ^iit4'2j xfoioii diai&a. 

5^^E3Jlfe gjaioii aasife s^^spi ?i& soisai. ijf^oi ^^^8^^ oi^^ s^chsj ^m4=?i ^?iai uioii 

(optical power)2| aSSQ. S^S :>h^E3ilS| ah^S?ia eiSEfe S«^2| BeS(stiffness)3t S^dl 2|5H SSfM g>fea. 
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Dw^mM, ^^m^^ ^J^J\2\ D[^5Lm ^^o[o\ ^^^^^q^am j\x\9\ m^mow ai§[ ^e. ai ^x\m m^m^ 3i§oia. d\^e:>\\ 
^ i,^Jl6^fe sxioici. g^&a HDm ^EisoiQ. »oi^fe 5^s:>iiuioii Ai D\^ED\\D[ ^^EHM ^sm:>ii ^xi 

2iC}. s^Eish g^sgg o\bb\o\ m^m ^x\2\ Dwt^m 4^ s^hch. ^xi^ s^^s Di^s^m ¥ a ^s&hsmi ^ 

(sensing), :41iiKcomputlng). ^^{outputting) ^OIQ. D[^ED\\9^ X\0\^^ ^'X\J[^m ^mn[D\, D[^E2^ 

^ ^^^m g^a^ s^e^a. g^a^ oi xfSM oigmw ^£2f ^xi, xfail x^All ^i^m, ins :?ii<Ji[£.k:^. 

^011 OlgSlfe SaiOII^ £1311 (odometer) mO\ 9X^Q\ ^XISH^OII OlgEi^ SblOlfe GPSD\ 9iQ. 

^W^^M, GPS2] WGS-84 as:?ll ^0\X\Q\ OIM OlgoPI ^lofOI Oj£i SFSS^OI mQo\Q. SESh, 

^A|^^ A^^^ M^m9\ ^ ^cHsse mm s^oici. 3x^^ s?}s\ mx\m ue^ui^chi d\s d\^^^^ A^ 

Ai D\s yai ^01^ s^h:^!^ aiHoi gsst esH 4S^xim sAitha. 

GPSOil 2\m ^3tSie WGS-84 EfSxIl ^21 g^H^ UEItHQ. Oiiir ^^ §011 CHSh :Q£ ^^S^ 3X^S! A. (18). (19), ( 

20)31 ^01 s^sa. 

X= (iV+7/)cosv cosX ^^^^ 



(19) 



2: = {A/Cl -e^)H-J=ir} sin^^ (20) 
OjPlAi, 

e'^2 -=-(sr2 - b"2 )/a"2 

2 = : ^^^^ 

V (1 -e . sin -V ) 

oia. 

BICHS, 0)]= & §21 33tfa siaaSfe ^ (21), (22), (23)g SoH aS31l£ tihaCf. . 

-1 Y (21) 
A = tan ) 



^ .1 2^-i-(e'>^£>sin^e 
V = tail „ a 5^ 

^ ^ -iV 



(22) 



(23) 



COSY 

c«:pi/h, 

p~=~ root{(X'^2 + ^^2 )} 
(e')-2 ~=~ (a''2 - b''2 )/b''2 

pb 

WGS-84fi CHS^EJ^OIIAI A^g8^fe Bessel ¥SeS^S^fe 3iS ^ :3IS:J1I ^^SOII ai& WGS-84 §5 Bessel 5fS2| 

H^gSI Molodensky S&^oS^EI SgoHl, OlS SSoKfl ^ ^XI^^3||^^2J ^^SSM 2|OI&a. AIS C^^ ^ EJS!«| 

z^ei *xiasas2i ^8hfe i>^s <!M (24), (25), (27)a aa. 



A <P "= [-A Xm^ cos\ -A Ks/«i> sin\ +A Zco^i> +(aA /+/A a)sin2i» Jli^^^inl'] 
A X " = [-A X5wA +A Ycosl. \l\R^com sinl'T 



(24) 



(25) 



2 (26) 

A = A cos\ +A Fco5'P sinX +A Zs/«v +(aA /+/A a) sin -A o 
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AX/^AY/^AZ : gj^ E\^m9\ B^MSl B^M SIS 01 = ^ 

a : Sl^ Ei^msi s&^g 
f : gJ^ EfSSIlSI flattening 

Aa/^Af : gj^ E\^ms[ E^^m nvm^s\ m\ 

e : ecentrlcity 
e-2 2f-r2 

R^\al{\-e sin W ) 
sinl"= 0.48481 3681 IX 10"^ 

5|Ii)5^S(X"N , Y"E ), X^S<y3l e^^SJ ^M^^Se R_1 . N_10|£f o^^. 

^mfe S2J 3£X., ?l£tp Si S^^^^i^KSE^ X^Si<M4.xF) 4^ (27), (28), (29)^ ^OiSiCI. 

1 ,2 1 3 (28) 

1 

' 129A^iCOSV , -S^o 

tanv 1 V taiup i 2 2 1^ 3 ^^^^ 

+ ^(IH-tan^V iX2H-3taii\ iX^) ] 

OlDIAi 

p-=-206264.806247' 

01 yi\t^^ tp_n+i tp_n ~ < -2- X 10^-5 m [IH^^x! ef^oK)! 3 iiHsi ip_n+ie tpj ^^a. 

^ (30) 

X 

3?!£3aa(x„a>)ei oii=: xissi (xn, YE)^^s a x^2^4^x^ y, ^^ii^ii^. sfe cue ^ (3i), (32) es¥Ei ^sHsa. 

JV p 6p 120p 

COS'V (61-479/^-^179/"*-/^) 



<PfflMP££=l()0xfOMMOil=lMG« 



o =— = 1+5 cos^v (<^7lA^5 =_f_=e'2)^ 2=6 cos^w .t^tanw 

X^ .T. 
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= — ^ H 2- SUIV cosv 



JV JV 2p 



24p 



(32) 



720p 



40320P 



01 a. 
of:>i/H, 

Y = A sinip [H 2 (l+3a +2ri )+ — — ^ — {.z-t )i 



3p 



15p 



S = 



I |iE_(i+i-tan^ -4-tan\ +-^taii^Y - ) 

Ncosv 5 A. 2 8 16 



7-DH3H«<=4=g(7-Parameters Method)^ OlSmOl 7 :H2J ^^OH^Ha^^S ^L^§e°SMI MS. QB ¥ 5!5iafi31l2^2) SSte 4- 

ssffe ^soicf. E 7011 £Aia d^2^ aoi. e&aoiof ass u&ufe aa^iKXGP )a ass uBUfe aa^iKXm )2^£i asi^s 

Helmert S&S 0|g8K)l (33)^ SOI SIQ. 
a, , 02, aafe 2^2^ X^. g^SfSI SISM U&fcSCf. 



(33) 



R° = gS511 2t2| SiSS^Oia. (33)M U&Uia ^ (34)2J aci. 

(34) 









= s 


. ^GP, 





Y 


11 


Y 


12 


Y 


13 




A 


Y 


21 


Y 


22 


Y 


23 




A r 


Y 


31 


Y 


32 


Y 


33. 




.A ^. 



X_GP /^Y_GP . Z_GP : 3£^S 
X_th ;^Y_th . Z_th : 
S : 

V_11 ,Y-12,-, Y_33 : 

IIS^^ =^^Q.±t: M (35)2f aci. 

' X • • • Av 1 (35) 

cos$ cosjc cosfl) suuc+sino) sintp cos:jf sino) suuc-cosfl) suKp cosx 
i?= -cos$ siiuc cos(D cosjc-sinco sintl) siiu sino) cosjc+sino) sin$ siiu 
sin^ -sino) cos$ coso) cos$ 

0). <t). X X, Y. Z^OllAloj US2te SlOleVa. USS^S §g,^^^OI°S t = 1 OlCf. 
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(36) 



^ (36)^ tilfiig g^^OIHS Taylor 34=S OISSKM 4!S2^8^3 m&3JFXI f^o^^ ^ (37)^ gO| dISaa g^S^OI =?^BQ. 

(37) 



(38) 



(37)01I/H XOfe 7-0H:'Hffl4=2| eAFitOlffl dXfe XOdl CHSh SSStOID. SSh Xfe 7-DH3Ha4=0IQ. <iM (38)S 01§SK)1 S2Jg}§^S =? 
UEJUI^ (39)a SLf. 



0(:7|AI, 



(39) 



A=I 



5/^(x,) gi^Cxi) gi^(Xi) 3i^(x,) g/^(xi) gi^Cx.) gF(Xt) • 
d(s> dx S-X'q SYq 5-^0 

^i^Cy,) 3i^CKi) 3FOi) 5i^Oi) 



B = 



dx 



ds 



A = [A fl) A $ A xA X^b. Y^L Z^f 

Ao),A(l>,Ax : tfltl- 

A Jiro,A Y^^ Zo : ^ ^3 fll t!" S.^ ^ 

oia. 

m ^§011 CHSKM, (P=I)S I^tSSUl (39)M SA^Sm 7 5H ffiSfiibSI SS^g 4^ SIQ. 

SEtt. Of 914= SKcofactor matrix) Qc ^01 ^S@C|. 

Q_C "="A'^T PA"="An A"="(1 +S_0 '^2 )l (41 ) 

SESh. autocofactor Qddfe 0ieJ4' S§2| ^SIOIHS (42)^ gCf. 

0d^= e;' = (i+sj)[S(^r^.)]'' ^"'^ 

mSiM, 7 3H2I as 0H3HS4=e] AX, AY. AZ, o), *. x. SS ¥ aSPII 6t2| aSM 4* SIW. 

S fe^SOII AJSa ShSSS A|:iil!(INS)2l fll^g QMj» SQ. 

[H8] 





ISIS-IMU 




Inertial Science. Inc. 


Size 


3.30" * 2.5 " *1.83 


Weight 


250g 


Power supply 


4W @ 5V DC 


Acceleration 


upto 500g 
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input method 


Analog and/or Digital 


Angular rate 


upto 3,000Vsec 


capability 





- GPS JfAPlSg tltll e^^^^^ Olt.^ §S GPS 4^<M,|. ,NS ^ CCD 3K)||EfB gS&Cf. B^ll 74 

E 9fe E 821 asm esH soia cH^ii^oii M^m aaiEsom. 
E 10a mxt iod ms E 9011 EAia s^gx^M2| i^ai esm uEiaa. 

Qo*«LD, @ H^ES ^ SE ^^21 3e Al^gSdl CHtf 3 xfS! ?lx|g I|£ISS AI>ii!{GPS). BSSfg AI>il!(Strapdo 

wrTlNsT'^ei V§ 4U/d"(Odometer) Si ^E ^§ iOAl (Speed Sensor)fi S&SK)! §^^711 ^§8^. ¥ □) 01^21 PIIJ «la£^^O^I£^(C 
CD CAMERA)^ OlSShOI Ma^^:»ISO|| 2i& 3 n^Sl MmM S^Otereo Image)* mmm m ^U|Sfa§ SSH IlSISe AI>.i!(GIS) ^ 

Aismaai Ai^@j(FK/is) #21 ?^oii s^'Sie! xis/j:ig2i aioiabiioi^ a» sm^io^ ^m^Q. 

a^2i ^xiMB ^^m ^mM uxm dmsi2\ ui¥s§a.t sivsse^: ^ st.^ e2j a^saigs ||a s 

eTcTg c^s *g 3 »s! ^xiafis &^5\D\ asas ^^2£iss iiiAism. 3ixig2i ^^:5i2f □IXIS21 M012I m 
al ma-s^mw JtiM gssjfe ^a^^ ^HAimaa. e&. s ^ss assa ai^i!2| s^s schssai oige 4= si^ ^ 
3ej§s ip^sm, 3th^oii 3 jm i^Mm mnsm 3 xm mxmmm MMm ^ n ms^^m mis. ^^o[^q. 

tiiSi aoi g ^^SS CH&^gSJ 3 91X1 ^a(Attribute) §2H ^^ShOI QIOIEHBIIOI^ eh SOIO. g ^go^^EI SOI 

xli= Qioia gab eziss Ai^gsoii ch& mmm xiaisa Ai>;g!(Gis)§ ?^3^01 eime ^xism m^m\ oie m§» a 
?oii ^esfw, &!^& §^21 flis si asfst m§:'i^2i :ihs= 9ish :Ji^§a2i ^^loi :)t^om. 

will ^ssTi 21^ 3= MMmm m £s. ^•8h4^E. SE, a?i sa eej aioiE)mioi^2i gaaas 2J^^ Giioia 33ii ch 

=a ^°^olc^ Aixi^^Mfe oHa qioieim isama:)h b?is m=RZ^ m\Bm aasm sife ai &mo\ ^uioiiAi 

^ -^a HioiErB ^^sm sife &51I01A1 □1019 isa exiioii :aBl:'^ asi oi^oixixi S3 am. 4~5B ^oiie exHs» aoi ejcHe ih 

mm iiti\§s\ gmg oH§s^:Q aa ss^ias Qioia is<!js oi^^i^sh i4=^2i ^i^gjs 4- sia. 

xi=mxi ASAioygg S6H s ^^gg :'i^sni 2ixi2.K e ^^S2i g^ife ^Aiotigoii &§£ixi dtmm mm^ siD. eicHS. &2XFdfa s ^ 
si s4 aig^Ts s! ^301 ifssm. mstAi, s gfS2i asg?ioii bh^ss #:3is si S2i s 

Sl^¥|2| 3Ha°S SaSHOf e 3!0ia. 
&@2| Sa 

oi&^oim fe^iHs dm ^01, s ^^ss xiBisa ai^sj. Ai^g=t£i Ai^s ^ s>^i^lL.'^L-A*j'^f^^'r''.',?l^f ' -f!r^.'^,^{?if.,'^'£' 




(57) S?2| a?i 

se> 4-901! ^4'2j Qxm Bmmm atafos^a ra^^ss 2^2,^011 □& ss? sasg ai^sh^: 
4=sa 3t2ie sDi^jei ass xHsism jyaia ^f:*! asm ^^m oiissjoii xissm; 

oiisaioii xisa u:>\ asm 2|2i°s¥a sxis^g §#ism: 

4'XlA^a^^:'iS§ olS6^o1 ne)|oi« sxis^^s §S8Hi: 

a#@ 2i¥s§24:» oimrncA cA^ms\ 3 xta xl&^aH« ^mm^: mm 
aaa^ ^^:324ss olgo^ol xi^aas ^xiass S€^s^£l, 

asAioiife aatfs Ai^aa e!g?ia-oig xfs ^ixi mm M±&m avm^^^ ESohfe 2S ^§°s 3 xva ^x\ mm 
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2. 

HI 1 soil 910\M. 

^:>\ -^xiAhs^a^isHs g^^isseae Aigaisi. 

s^^isssBs 6^33ii4'§ss3j a^fliesegg a&8jfe a# ^s^s o^fe 3 »a ^§ »a. 

3. 

Se^ -^BOII ^s^a ^^21 ClXlg 2f2toS¥EI S'Sl 4=BS| a/^^ CH^MOIl CA^ §Sg 4-3813: 

sesoi 40I s^oi 5isffl B?ii2i a#e!3tM ee8ig. s^oi si8f?i &?ii2i s^oi o^yAl niHe!!Ai3i ^:>i s^ssa 

ai-^siog 4'SA|3II2; 

SB §3} ^Ul S^OI S|8f?| B3II2I Al Sl^^Xllg S^S&s 4=SoHl: 

g2^^gf2&!as oi§oK)) a^^aisaoii s\m §sa 9#2i 9\^3.mz^m ssstin; 
§§a ^iJi siva§a4:» oismoi syagm^Ss nam 

^31 ag^24is°s¥£i a^os¥Ei ai4fg2i 3 asM 2§8tfe 2!M ^s^s 8ffe 3 »a ?IXI ^§ 

4. 

Ai^goii ^'Xixis Ai^goii aioiAi. 
2is?is-oi§ ?ixi Sbisa oi§8toj ^^i ai^ssoii aigt sag 
4^39 6^:71 S4h sas Hsnaa gnai^a oigoioj xH£ioi:n; 
xiEia fefoi S4f saM es8m; nam 

esa UJ\ scHs ai^m§oii 4»xixiEg s^^sffe 3aa ^s^s 3 ^xi ^§ as. 

4^B0ii vs^as ?ia°s¥Ei #<yafe cH^gsj ?ixi §a« 4'<y8hfe xinioiiiii Sbisj; 
^:>i SBi 4=9011 ^stan cH^asi s# ms.m sj pxis §as x^^l§^fe cixig 9K)ti£f: 

mniimm oig8K)i ^iii Jinioii^ §di skhieis^h ch^msj ?ixi sj §^ §a» 3 »asi ^xiaas ss^si 
aioia xHEi §xis si^s^fe 3 »a ?ixi sxi. 
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1 




16 



^^CCD 



I — 20 



— 



L 



1 — 22 



24 



1 



L 



Framed |— 28 Framed ^^ §3^1^^ | — 30 



I 



40 



( 



]— 36 



GPS 



44 




2003/10/13 



16 



WIPS PIView 3.3.2.2 



EES 2 



z 




7-46 / ^^^^ / ^48 



50 
52 



— 54 




1—58 



gZJ-^gf-jil-fid a ( Resect i on) oil 



^ghJil'^^C intersection) 



'60 



-62 



64 
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3 



£S 4 
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£S 5 



6 
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7 

Zgp 



Zth 
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I 



I 



GPS ^A|7|ga gfet [— 



70 



3 



GPS 



INS. CCD ?^p^B^ ag |--72 



a^■iix\^ g^^j'S 1—74 
1 



1 



I 



1- 



78 

80 

82 
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Ee 10b 



10c 
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